lated sheep, especially if samples were carefully collected to minimize the effects of nonuniform PrP-res distribution.
The availability of a sensitive method for PrP-res detection that is applicable to formalin-fixed brain will significantly improve the accuracy of scrapie diagnosis in sheep. Adaptation of the hydrated autoclaving IHC procedure to automated capillary flow technology minimizes labor and reagents required, thus enhancing the suitability of this method for large scale diagnostic surveys.
The purpose of this report is to describe unusual gross and microscopic lymph node lesions in pigs congenitally exposed to porcine reproductive and respiratory syndrome virus (PRRSV). Pigs from a PRRSV research project were submitted for euthanasia and disposal to the Minnesota Veterinary Diagnostic Laboratory. External examination of the pigs revealed markedly enlarged lymph nodes, a somewhat unusual gross lesion of PRRSV; therefore, researchers were contacted and permission was given to conduct additional diagnostic testing. Over a 4-week period, 13 pigs (2 6-dayold, 3 14-day-old, 4 21-day-old, and 4 40-day-old pigs) were submitted for examination. The researchers indicated that the pigs were from sows that had been intranasally exposed to PRRSV (isolate ATCC VR-2332, 10 3.2 TCID 50 /ml, 2 ml/ nostril) at 86-93 days of gestation. The sows had been pur-From the Departments of Veterinary Diagnostic Medicine (Rossow, Goyal, Singh, Collins) and Clinical and Population Sciences (Morrison), College of Veterinary Medicine, University of Minnesota, St. Paul, MN 55108.
Received for publication May 24, 1993. chased from a pseudorabies virus (PRV) and PRRSV seronegative herd and were farrowed in isolation facilities at the University of Minnesota. At necropsy, 21-and 40-day-old pigs had markedly enlarged mandibular, parotid, medial and lateral retropharyngeal, mediastinal, medial iliac, mesenteric, superficial inguinal, and popliteal lymph nodes. The medial iliac lymph nodes in all 2 1-day-old pigs had numerous cortical and medullary cystic spaces filled with clear fluid (Figs. 1, 2) . The other enlarged lymph nodes in the 2 1-and 40-day-old pigs were solid on cross section. The spiral colon mesentery in 6-dayold pigs was edematous. Two of 3 14-day-old pigs had white, opaque, flocculent synovial fluid in the tarsal joints.
For microscopic examination, the right lung was suspended in 10% neutral buffered formalin and was perfused with the same fixative at 20 cm of pressure. 7 Perfused lung and lymphoid tissue were immersed in 10% neutral buffered formalin and fixed for 48 hours.
Colic lymph nodes in 6-day-old pigs had marked necrosis characterized by lymphocytes with pyknotic nuclei and multiple, small foci of proteinaceous and karyorrhectic debris ( Fig. 3 ). The medial iliac lymph nodes of the 21 -day-old pigs had multifocal cystic degeneration characterized by spaces of various sizes partially lined by endothelium and containing proteinaceous material and lymphocytes. Cyst-like spaces not lined by endothelium had numerous large polykaryocytes at the periphery (Fig. 4 ). Enlarged lymph nodes in 14-and 21 -day-old pigs had increased numbers of enlarged germinal centers containing many blast lymphocytes and sporadic subcapsular hemorrhages.
Microscopic changes in the lungs of pigs in each age group were characterized by proteinaceous and karyorrhectic debris in alveoli, increased numbers of alveolar macrophages, alveolar syncytial cells, type 2 pneumocyte hypertrophy, and moderate to marked interstitial thickening by macrophages. Microscopic changes in the lung were consistent with those previously described by PRRSV infection in swine. 5 Serum and tissue pool homogenates of lung, brain, tonsil, spleen, and lymph node were submitted for PRRSV and PRV isolation. 3, 5, 11 The presence of virus in cell cultures was confirmed by an indirect fluorescent antibody technique. 3 PRRSV was isolated from serum collected at necropsy in the 6-, 14-, and 21-day-old pigs and from tissue homogenates (lung, lymph node, spleen, thymus) of 6-and 14-day-old pigs. Virus was not isolated from serum of 40-day-old pigs or from tissue homogenates of 21-and 40-day-old pigs. Researchers had isolated PRRSV from precolostral serum of each pig necropsied, indicating transplacental infection of the fetuses. PRV was not isolated from tissue homogenates cultured on PK-15C (porcine kidney) cells. 11 Bacteria were not identified in sections of lymph nodes stained by Gram's or acid-fast techniques. 8, 16 Serum antibodies to PRRSV (ATCC VR-2332) were mea- lesions. Experiments designed to study the effects of PRRSV on the lymphatic system are needed to better characterize the microscopic lesions caused by this virus. sured using an indirect fluorescent antibody test. 17 All infected pigs had PRRSV serum antibody titers of at least 1:1,024 at necropsy.
5.
Swabs of tarsal joints from the 14-day-old pigs were inoculated on 5% sheep blood agar and incubated at 37 C. A few group L Streptococcus sp. were isolated. There was no growth from lung or liver inoculated on 5% sheep blood agar (with a Staphylococcus sp. nurse colony) from the 6-, 14-, and 40-day-old pigs. Fresh tissue from the 21-day-old pig was not cultured.
6.
Lymph node lesions in these pigs were characterized by necrosis, polycystic degeneration, polykaryocytes, germinal center hypertrophy, and hyperplasia. The association of PRRSV with lymphadenopathy in this case was based on PRRSV isolation from serum and/or tissue, lung lesions consistent with PRRSV, and the lack of isolation of other swine pathogens. Lymph node enlargement, depleted splenic lymph follicles containing karyorrhectic debris and vacuolated ellipsoids, and lymph node necrosis have been described in PRRSV-infected conventional and specific pathogen-free pigs. 10, 13, 15 Polykaryocytes and microscopic cystic spaces in lymph nodes have been reproduced in gnotobiotic pigs intranasally exposed to PRRSV ATCC VR-2332 (K. D. Rossow, unpublished data). Lymphadenopathy and lymphoid necrosis are lesions similar to those caused by equine arteritis virus and simian hemorrhagic fever virus, viruses closely related to PRRSV. 1, 2, 9, 12, 14 10.
11.

12.
This is the first report of lymph node polykaryocytes associated with PRRSV infection. Their origin is unknown. Polykaryocytes (Warthin-Finkeldey cells) have been described in lymph nodes of humans infected with measles and human immunodeficiency virus. 4,6 Potential precursors of the polykaryocytes in PRRSV-infected pigs include B and T lymphocytes, macrophages, follicular dendritic cells, and endothelial cells. Identification of specific antigens expressed by these cells may aid in polykaryocyte identification.
13.
14.
Diagnosticians should be alerted to these potential PRRSV 15.
2.
3.
4.
mental porcine reproductive and respiratory syndrome virus 17. Yoon IJ, Joo HS, Christianson WT, et al.: 1992, Leishmaniasis in dogs, a common disease in the Mediterranean basin, is caused by members of Leishmania donovani complex, mainly L. leishmania infantum, 17 that multiply in cells of the mononuclear phagocyte system. 16 The immune system is important in the pathogenesis of the disease in dogs 18 and human beings. 9, 11 In dogs, group C streptococcal infections cause septicemia, bronchopneumonia, and urinary tract infections. 13 The purpose of the present report is to describe concurrent group C (S. equisimilis) streptococcal and Leishmania infection in a dog.
Tryticase soy agar plus 5% sheep blood. b Plates were incubated aerobically and anaerobically c at 37 C for 24 hours. Further identification was performed by Gram's stain, catalase activity, growth in Baird Parker agar, and biochemical studies. Biochemical identification of the bacteria was done using an automated system. d
A 5-year-old female mastiff with mucopurulent conjunctivitis, anorexia, and ataxia of 3 day's duration had elevated blood urea nitrogen concentration (42 mg/dl) and low hematocrit (20%). The dog became hypothermic, with signs of vascular collapse, and was euthanized. Two years earlier, this dog had had epidermal scaling, periocular alopecia, pruritus, conjunctivitis, enlarged popliteal lymph nodes, and increased total serum proteins (12.2 g/dl) due to elevation of the betagamma globulin fraction (8.2 g/dl). Bone marrow cytology at that time showed numerous organisms within macrophages, consistent with Leishmania. The animal responded to treatment with antimonials.
Serohemorrhagic fluid with fibrin distended the peritoneal cavity. Similar fluid filled the pleural space and distended the pericardial sac, which was focally adhered to the right ventricular epicardium. Thrombi were attached to the left atrioventricular valve (Fig. 1) . The spleen and mesenteric, hepatic, and cervical lymph nodes were enlarged. The liver had an accentuated lobular pattern and an infarct in the left lateral lobe (Fig. 2) .
Numerous protozoal organisms in macrophages of the spleen, lymph nodes, and liver were identified as amastigotes of Leishmania by immunohistochemical techniques (Fig. 3) and electron microscopy. Leishmania antigen was demonstrated immunohistochemically in macrophages of these or-Immediately after euthanasia, tissue samples were fixed for routine histopathologic analysis. Immunohistochemical evaluation to detect Leishmania antigen was done following a previously described technique. 20 The anti-Leishmania serum was from naturally infected human beings. An avidinbiotin-peroxidase complex (ABC) method was used to demonstrate amyloid in the kidney. 7 A monoclonal antibody against amyloid A a (reference M759) was used. Samples from liver, kidney, spleen, and pericardial fluid were plated on (Miller) .
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